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(57) ABSTRACT 
The semiconductor package including a semiconductor ele 
ment 11 having a ?rst face 21a and a second face 21b Which 
is opposite to the ?rst face 21a, an electrode 22 provided on 
the ?rst face 21a, and a conductive lead 23 connected to the 
electrode 22 comprises an insulating ?lm member 24 pro 
vided on the second face 21b for connecting the other end of 
the lead, the lead 23 is bent as oppose to a side face of the 
semiconductor element 11, and is connected each other With 
an elastic force betWeen the electrode 22 and the ?lm 
member 24, a bent part of the lead betWeen the electrode 22 
and the ?lm member 24 turns to be a terminal part 23a. The 
circuit board has a connection means, connecting to the 
terminal unit 23a, and having an adequate siZe for placing 
the semiconductor package 11. The connection means is 
constituted of an accommodation groove part 46 or a frame 
part 50, and a plurality of pattern electrodes 47a, 47b, and 
the terminal part 23a is connected betWeen the pattern 
electrodes 47a, 47b. 
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SEMICONDUCTOR PACKAGE HAVING 
SEMICONDUCTOR ELEMENT MOUNTING 

STRUCTURE OF SEMICONDUCTOR PACKAGE 
MOUNTED ON CIRCUIT BOARD AND METHOD 
OF ASSEMBLING SEMICONDUCTOR PACKAGE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
package mounted on a circuit board, a mounting structure of 
a semiconductor package for mounting the semiconductor 
package on the circuit board, and a method of assembling a 
semiconductor package. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, as a mounting system of a semi 
conductor element, a Wire bonding system such as a tape 
carrier system is knoWn. In general, as a tape carrier system, 
there is so called a TAB Tape Automated Bonding). This 
TAB is used for a mounting to a micro-semiconductor 
package, and for a high density mounting With a multi-chip. 

[0005] The TAB is such that a lead is formed on a ?lm-like 
tape made of a polyimide ?lm or a polyester ?lm. A leading 
edge of the lead and a semiconductor element are joined by 
an Au-bump. The lead is formed from a Cu ?lm plated With 
a Sn or an Au. An electrode of the semiconductor forms a 
bump on an Al pad plated With n Au and the like in a Wafer 
stage. A semiconductor element bonding to the tape is 
adhered to a circuit board by a solder after having cut the 
lead at a predetermined location. 

[0006] HoWever, in the conventional mounting system of 
a semiconductor element, the KGD (KnoWn Good Die) 
technology for sorting good/fault by a detection before 
mounting the semiconductor on the circuit board is dif?cult. 

[0007] Further, an advanced technology is required for 
exchanging this semiconductor element after having 
mounted the semiconductor element on the circuit board. 

[0008] Therefore, usually, When a fault has become clear 
as a results of having performed an examination after the 
semiconductor element has been mounted, it becomes a 
mounting technology Which ruins an economical ef?ciency 
since the circuit board and the semiconductor element Would 
be abandoned. 

[0009] Also, in the TCP (Tape Carrier Package) technol 
ogy to Which the TAB is applied, it is possible to equip the 
circuit board With only a good article by an examination, but 
it is dif?cult to exchange the semiconductor element When it 
becomes necessary to update the semiconductor element 
later on. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to provide a 
semiconductor package Which implements a mounting With 
a high density, and facilitates an attachment to or a removal 
from a circuit board and enables to exchange quickly When 
a defective is found and/or When a necessity of updating is 
occurred. 

[0011] It is another object of the present invention to 
provide a mounting structure of a semiconductor package 
Which facilitates an attachment to or a removal from a circuit 
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board, and a so easily implements a lamination of one level 
or a multi-level on a circuit board of the same area. 

[0012] It is yet another object of the present invention to 
provide a method of assembling a semiconductor package, 
Which enables to perform an examination during an assem 
bly process, and Which is capable of sorting a good article, 
before equipping With the circuit board. 

[0013] According to an aspect of the present invention, 
there is provided a semiconductor package comprising a 
semiconductor element having a ?rst face, a second face 
opposite to the ?rst face, and a side face extending betWeen 
the ?rst and the second faces, an electrode provided on the 
face; and a conductive lead having a ?rst and a second end 
opposite to each other, the ?rst end being conductively 
connected to the electrode, the second end being noncon 
dutively connected to the second surface, the lead extending 
to the side face. 

[0014] According to another aspect of the present inven 
tion, there is provided a mounting structure for use in 
mounting a semiconductor package on an circuit board, the 
semiconductor package including a semiconductor element 
having a ?rst face, a second face opposite to the ?rst face, 
and a side face extending betWeen the ?rst and the second 
faces, an electrode provided on the ?rst face, and a conduc 
tive lead having a ?rst and a second end opposite to each 
other, the ?rst end being conductively connected to the 
electrode, the second end being noncondutively connected 
to the second surface, the lead extending to face the side 
face, the circuit board having a principal board surface, the 
mounting structure comprising a Wiring pattern formed on 
said principal board surface; and 

[0015] 4 connection means coupled to said circuit board 
for connecting said semiconductor package With said Wiring 
pattern. 

[0016] According to still another aspect of the present 
invention, there is provided a method of manufacturing a 
semiconductor package, comprising the steps of preparing a 
semiconductor package having a ?rst and a second face 
opposite to each other; providing an electrode on the ?rst 
face; preparing an nonconductive ?lm member; connecting 
a conductive lead betWeen the electrode and the ?lm mem 
ber in a condition in Which the electrode and the ?lm 
member are placed substantially on a common ?at place; 
bending the lead to make the ?lm member face the second 
face; and ?xing the ?lm member to the second face. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a plane vieW shoWing one example of a 
conventional semiconductor package; 

[0018] 
FIG. 1; 

[0019] FIG. 3 is a perspective vieW shoWing a semicon 
ductor package according to a ?rst embodiment of the 
present invention; 

FIG. 2 is a cross-sectional vieW at the line II-II of 

[0020] FIG. 4 is a cross-sectional vieW at the line IV-IV of 
FIG. 3; 

[0021] FIG. 5 is a How chart illustrating an assembly 
process of the semiconductor package shoWn in FIG. 1; 
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[0022] FIG. 6 is a plane vieW showing a part of an 
assembly process of the semiconductor package shoWn in 
FIG. 1; 

[0023] FIG. 7 is a cross-sectional vieW at the line VII-VII 
of FIG. 6; 

[0024] FIG. 8 is a perspective vieW showing a part of an 
assembly process of the semiconductor package shoWn in 
FIG. 1, and shoWing a state after a stamp out; 

[0025] FIG. 9 is a cross-sectional vieW at the line IX-IX 
of FIG. 6; 

[0026] FIG. 10 is a cross-sectional vieW of a semicon 
ductor package according to a second embodiment of the 
semiconductor package of the present invention; 

[0027] FIG. 11 is a cross-sectional vieW of a semiconduc 
tor package according to a third embodiment of the semi 
conductor package of the present invention; 

[0028] FIG. 12 is a cross-sectional vieW of a semicon 
ductor package according to a fourth embodiment of the 
semiconductor package of the present invention; 

[0029] FIG. 13 is a cross-sectional vieW of a semicon 
ductor package according to a ?fth embodiment of the 
semiconductor package of the present invention; 

[0030] FIG. 14 is a cross-sectional vieW of a semicon 
ductor package according to a sixth embodiment of the 
semiconductor package of the present invention; 

[0031] FIG. 15 is a cross-sectional vieW of a semicon 
ductor package according to a seventh embodiment of the 
semiconductor package of the present invention; 

[0032] FIG. 16 is a cross-sectional vieW according to a 
?rst embodiment of a semiconductor mounting structure of 
the present invention; 

[0033] FIG. 17 is a cross-sectional vieW according to a 
second embodiment of a semiconductor mounting structure 
of the present invention; and 

[0034] FIG. 18 is a cross-sectional vieW according to a 
third embodiment of a semiconductor mounting structure of 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0035] Prior to describing the concrete examples of the 
present invention, some conventional examples Will be 
described concretely for assisting to understand the present 
invention. 

[0036] Referring to FIGS. 1 and 2, a semiconductor 
package produced by adopting a conventional TAB (Tape 
Automated Bonding) technology Will be described. A semi 
conductor package includes a semiconductor element 1, a 
plurality of electrodes 2 connected to a circuit of this 
semiconductor element 1, a plurality of conductive leads 3 
connected to the electrodes 2, and an insulating resin ?lm 4 
provided With the leads 3. 

[0037] The ?lm 4 is made of one of a polyimide resin, a 
glass epoxy resin, a phenol formaldehyde resin, or a poly 
ester resin, With a thickness of about 0.1 mm. 
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[0038] In the center of the ?lm 4, one device hole 7 for 
mounting the semiconductor element 1 is formed. The 
device hole 7 is formed in such a manner that a dimension 
of an external form thereof is much larger than an external 
form of the semiconductor element 1. 

[0039] The Cu lead 3 With a thickness of about 30 
micrometers is provided on the ?lm 4. One-end units of the 
plurality of leads 3 extend into the device hole 7. On a 
surface of the lead 3, a treatment of Au plating or a solder 
plating is made on a plating Which is made of Si plating or 
Ni plating and the likes. The one-end units of the plurality 
of leads 3 extending into the device hole 7 and the plurality 
of electrodes 2 of the semiconductor element 1 are con 
nected one-by-one. The connections such as these are called 
as the ILB (Inner Lead Bonding). A conductive pad 8 for use 
in an examination is provided at the other-end units of the 
plurality of leads 3 on the ?lm 4. 

[0040] HoWever, as described above, in the mounting 
system of the semiconductor package, a technology for 
sorting a defective is dif?cult. Further, as a result of the 
examination, When the defective becomes clear, there is a 
problem Which ruins an economical ef?ciency since the 
circuit board and the semiconductor element Would be 
abandoned. 

[0041] Also, in case of TCP (Tape Carrier Package) to 
Which the TAB is applied, it is dif?cult to exchange the 
semiconductor element 1 When it becomes necessary to 
update the semiconductor element 1 later on. 

[0042] Next, the embodiments of the present invention 
Will be described in detail With reference to the draWings. 
FIGS. 3 and 4 shoW a semiconductor package according to 
a ?rst embodiment of the present invention. 

[0043] With reference to FIGS. 3 and 4, the semiconduc 
tor package 11 includes a semiconductor element 21 as a LSI 
having a quadrangle plate, an electrode 22 connected to a 
circuit of the semiconductor element 21 at a ?rst face 21a 
among the ?rst and second faces 21a, 21b opposite in 
parallel each other in a direction intersecting at right angle 
With a plate thickness direction of the semiconductor 21, an 
insulating ?lm member 24 provided on the second face 21b 
through the semiconductor 21 as oppose to the electrode 22, 
and a conductive lead 23 of Which the electrode 22 and the 
?lm member 24 are connected each other. 

[0044] The electrode 22 is a part Which corresponds to a 
conductive pad of the semiconductor element 21 or an 
input/output terminal of the semiconductor element 21. The 
lead 23 is bent in a side face rough U-shape. The ?lm 
member 24 is adhered to the second face 21b of the 
semiconductor element 21 by an adhesive. 

[0045] In the present embodiment, on each of four perim 
eter parts of the semiconductor element 21 having a quad 
rangle, there has four sheets of ?lm members 24, a plurality 
of electrodes 22, and a plurality of leads 23 of Which the ?lm 
member 24 and the electrode 22 are connected each other. 

[0046] That is, in the present embodiment, on the ?rst face 
21a, each of the one-end parts of nine of the leads 23 in one 
set on one perimeter part is connected on nine of the 
electrodes 22 one-by-one. Further, the other-end parts of 
nine of the leads 23 in one set are connected to one of the 
?lm members 24. Accordingly, the other-end parts of nine of 
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the leads 23 in one set are connected to each of the four 
sheets of ?lm members 24, in one perimeter part. 

[0047] Each of the electrodes 22 provided on the ?rst 
surface 21a is located nearby four side faces 21c, 21d, 21e, 
21f in parallel to a plate thickness direction of the semicon 
ductor element 11. Also, each of the four ?lm members 24 
provided on the second face 21a extends a little bit out of the 
four side faces 21c, 21d, 21e, 21f in parallel to a plate 
thickness direction of the semiconductor element 11 from 
the four perimeter parts. 

[0048] Each of the leads 23 is connected to the electrode 
22 and the ?lm member 24 in such a manner that a middle 
part thereof is bent as oppose to the side faces 21c, 21d, 21e, 
21]”. A middle part of each of the leads 23 is bent to extrude 
outWardly for the side faces 21c, 21d, 21e, 21f, and this bent 
parts turn to be the terminal parts 23a for use in an input or 
an output for connecting With a pattern electrode of the 
circuit board When having been mounted to the circuit board 
Which Will be described later. 

[0049] Further, in the present embodiment, it is described 
for the semiconductor element 21 having a quadrangle, but 
it can be applied in the semiconductor element 21 in a shape 
of other-rectangular, or circle and the like, but not limiting 
to the semiconductor element 21 having a quadrangle. 

[0050] Next, an assembly method of a semiconductor 
package according to the present invention Will be 
described. FIG. 5 shoWs a How of each assembly process of 
the semiconductor package 11. FIGS. 6 and 7 shoW a 
process in the middle of assembling the semiconductor 
package 11 in a state of being the ILB (Inner Lead Bonding) 
connected to the semiconductor element 21 shoWn in FIGS. 
3 and 4 by the TAB. 

[0051] Referring to FIGS. 5 to 7, at ?rst, one-end units of 
the lead 23 is ILBed to the electrode 22 of the semiconductor 
element 21 by the TAB Which is conventionally carried out 
(step P1). 
[0052] In the center of the ?lm member 24, one device 
hole 27 for mounting the semiconductor 21 is formed. The 
device hole 27 is formed in a dimension of an external form 
larger than an external form of the semiconductor 21. 

[0053] The lead 23 of Cu With a thickness of about 30 
micrometers is provided on the ?lm member 24. One-ends 
units of a plurality of leads 23 extend into the device hole 27. 
A treatment such as an Au plating or a solder plating has 
been made on a plating such as Sn plating or Ni plating, on 
a surface of the lead 23. The one-end units of the plurality 
of leads 3 extending into the device hole 27 and the plurality 
of electrodes 22 of the semiconductor element 21 are 
connected one-by-one. Also, a conductive pad 28 is pro 
vided at the other-end unit of the lead 23 on the ?lm member 
24. 

[0054] In this state, as the same as the conventional TAB, 
it is possible to conduct an examination of the semiconduc 
tor package 21 by energiZing to a resin coat, or the conduc 
tive pad 28, and to make the resin coat (steps P2, P3). 

[0055] Next, the ?lm member 24 in a state shoWn in FIG. 
6 is cut off at a dotted line part in FIG. 6. That is, the ?lm 
member 24 is to be cut off by stamping out, in a state of 
Which the leads 23 on the ?lm member 24 is left a little bit 
from an ambient edge of the device hole 27 (step P4). 
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[0056] FIGS. 8 and 9 shoW the state after the ?lm member 
24 has been stamped out from the state shoWn in FIGS. 6 
and 7. In this state, differing from the conventional TAB, the 
leads 23 are connected to the remaining ?lm member 24 
after having stamped out. 

[0057] Next, the leads 23 are bent, and as shoWn in a 
dotted arroW of FIG. 9, the remaining ?lm member 24 after 
having stamped out is folded back to four perimeter units on 
the second face 21b (step P5). Then, at the end, the ?lm 
member 24 is ?xed on the second face 21b of the semicon 
ductor element 21 using an adhesive (step P6). As described 
above, the semiconductor package 11 shoWn in FIGS. 3 and 
4 is completed. Further, as an adhesive, an epoxy family or 
a silicon family is desirable. 

[0058] The leads 23 of the completed semiconductor pack 
age 11 are such that the bent parts thereof located as oppose 
to four side faces of the semiconductor element 21 turn to be 
the terminal parts 23a for use in an input/output. This state 
is the same as the state shoWn in FIGS. 3 and 4. 

[0059] FIG. 10 shoWs a semiconductor package 11 
according to a second embodiment of the present invention. 
Referring to FIG. 10, the semiconductor package 11 in the 
second embodiment is such that a connection part of the 
leads 23 and the electrodes 22 is ?xed by a resin member 35 
so as to reinforce/protect the leads 23 and the electrodes 22 
in the semiconductor package 11 of the ?rst embodiment 
shoWn in FIG. 4. The resin member 35 covers the leads 23 
and the electrodes 22, and are provided on the semiconduc 
tor element 21. 

[0060] FIG. 11 shoWs a semiconductor package 11 
according to a third embodiment of the present invention. 
Referring to FIG. 11, the semiconductor package 11 in the 
second embodiment is such that a connection part of the 
leads 23 and the electrodes 22 is ?xed by a resin member 35 
so as to reinforce/protect the leads 23 and the electrodes 22 
in the semiconductor package 11 of the ?rst embodiment 
shoWn in FIG. 4. The resin member 35 covers the leads 23 
and the electrodes 22, and are provided on the semiconduc 
tor element 21. 

[0061] Further, a semiconductor package 21 according to 
a fourth embodiment shoWn in FIG. 11 is such that not only 
it provides a resin member 35 just around the electrodes 22 
of the semiconductor package 11 according the second 
embodiment, but also it protects the Whole ?rst face 21a of 
the semiconductor element 21 by the resin member 35. 

[0062] Moreover, in the second and third embodiments, it 
is desirable that the resin member 35 is to be an epoxy 
family. Also, a process of solidifying the resin member 35 
Would obtain an effect of relieving a stress applied on the 
connection part of the electrodes 22 and the leads 23, by the 
bent of leads 23, as implementing before bending the leads 
23. 

[0063] FIG. 12 shoWs a semiconductor package 11 
according to a fourth embodiment of the present invention. 
Referring to FIG. 12, the semiconductor package 11 in the 
fourth embodiment is such that an elastic member 36 having 
a stick-form is located along each of the side faces 21c, 21d, 
21e, 21f of the semiconductor element 21 in the semicon 
ductor package 11 of the ?rst embodiment shoWn in FIG. 4. 
The lead 23 is bent in a form to envelope the elastic member 
36. By doing so as described above, the lead 23 Would obtain 
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an effect of compensating a Weakness of an elastic force 
thereof by the elastic member 36. Still, as the elastic member 
36, for example, a silicon resin, a rubber member are 
desirable. 

[0064] FIG. 13 shoWs a semiconductor package 11 
according to a ?fth embodiment of the present invention. 
Referring to FIG. 13, the semiconductor package 11 in the 
?fth embodiment is such that a ?lm member 24 eXtends to 
a terminal part 23a of the lead 23 so as to oppose to or face 
to the side faces 21c, 21d, 21e, 21f of the semiconductor 
element 21 in the semiconductor package 11 of the ?rst 
embodiment shoWn in FIG. 4. A strength of the lead 23 can 
be compensated by forming the ?lm member 24 as described 
above. 

[0065] FIG. 14 shoWs a semiconductor package 11 
according to a siXth embodiment of the present invention. 
Referring to FIG. 14, the semiconductor package 11 in the 
siXth embodiment is such that a ?lm member 24 eXtends to 
a terminal part 23a of the lead 23 so as to oppose to or face 
to the side faces 21c, 21d, 21e, 21f of the semiconductor 
element 21 in the semiconductor package 11 of the ?rst 
embodiment shoWn in FIG. 4. 

[0066] Further, on the ?rst face 21a of the semiconductor 
element 21, an additional ?lm member 24a is provided. The 
addition ?lm member 24a opposes to the ?rst face 21a With 
a predetermined spacing, and is held at one end unit of the 
lead 23. Moreover, the additional ?lm member 24a uses the 
same material as the ?lm member 24. 

[0067] Since the additional ?lm member 24a covers the 
?rst face 21a of the semiconductor element 21 With a 
predetermined spacing, it can protect a circuit of the semi 
conductor element 21. 

[0068] FIG. 15 shoWs a semiconductor package 11 
according to a seventh embodiment of the present invention. 
Referring to FIG. 15, the semiconductor package 11 in the 
siXth embodiment is such that a ?lm member 24 eXtends to 
a terminal part 23a of the lead 23 so as to oppose to or face 
to the side faces 21c, 21d, 21e, 21f of the semiconductor 
element 21 in the semiconductor package 11 of the ?rst 
embodiment shoWn in FIG. 4. 

[0069] Further, on the ?rst face 21a of the semiconductor 
element 21, an additional ?lm member 24a held by an end 
unit of the lead 23 is provided so as to opposes to the ?rst 
face 21a With a predetermined spacing. The additional ?lm 
member 24a uses the same material as the ?lm member 24. 

[0070] The lead groove parts 23g, 23h are formed on 
one-end unit of the lead on the side connected to the 
electrode 22 so as to ?t the end parts of the ?lm member 24 
and the additional ?lm member 24a therein. In the lead 
groove parts 23g, 23h, the end parts of the ?lm member 24 
and the additional ?lm member 24a are held as being put in. 

[0071] Further, since the additional ?lm member 24a 
covers the ?rst face 21a of the semiconductor 21 With a 
predetermined spacing, the circuit of the semiconductor 
element 21 can be protected. 

[0072] Next, FIG. 16 shoWs a ?rst embodiment of a 
mounting structure of a semiconductor package of the 
present invention. Further, in the mounting structure of the 
semiconductor package in the present invention, the semi 
conductor package 11, and either one of the semiconductor 
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packages 11 described by the ?rst to the seventh embodi 
ments for this semiconductor package 11 Would be adopted. 
Accordingly, for the semiconductor package 11, the semi 
conductor package 11 described in the ?rst embodiment 
Would be adopted as a representative eXample, and the 
description thereof Would be omitted by labelling the iden 
tical parts With the identical symbols. 

[0073] With reference to FIG. 16, the mounting structure 
of the semiconductor package 11 has a circuit board 41 on 
Which the semiconductor package 11 is to be mounted. A 
plurality of conductive Wire patterns 45a, 45b are provided 
on a surface of this circuit board 41. An accommodation 
groove part 46 having a dimension of an adequate siZe for 
placing the semiconductor package 11 is formed on a surface 
of the circuit board 41. In the accommodation groove 46, the 
pattern electrodes 47a, 47b are provided on each of the 
internal Wall faces opposite each other. The pattern elec 
trodes 47a, 47b are respectively connected to the Wiring 
patterns 45a, 45b provided on a surface of the circuit board 
41. 

[0074] The semiconductor package 11 is accommodated 
in the accommodation groove part 46. In the accommoda 
tion groove part 46, a terminal part 23a of the lead 23 is 
connected betWeen the pattern electrodes 47a, 47b. The 
semiconductor package 11 is mounted on the circuit board 
41, by accommodating the terminal part 23a of the lead 23 
as being opposed in the accommodation groove part 46, so 
as to oppose betWeen the pattern electrodes 47a, 47b. 

[0075] In the mounting structure of the semiconductor 
package 11 in this embodiment, as the semiconductor pack 
age 11 is mounted in the accommodation groove part 46, an 
overall thickness dimension after having been mounted can 
be made as a thin dimension. Further, symbols 48a, 48b in 
FIG. 16 indicate a conductive inner layer pattern being 
inner-layered Within the circuit board 41. 

[0076] In a case that it is not required to replace the 
semiconductor package 11, having mounted the semicon 
ductor package 11 on the circuit board 41, and after having 
con?rmed the operation, the end parts 23a of the leads 23 are 
soldered to the pattern electrodes 47a, 47b. In this case, 
having made a solder plating in advance on the pattern 
electrodes 47a, 47b on the side of the circuit board 41, then 
a soldering is made on the end of the leads 23 by imple 
menting a re?oW. 

[0077] FIG. 17 shoWs a second embodiment of a mount 
ing structure of the semiconductor package of the present 
invention. Further, in the mounting structure of the semi 
conductor package in the present embodiment, for the semi 
conductor package 11, either one of the semiconductor 
packages 11 described by the ?rst to the seventh embodi 
ments Would be adopted. 

[0078] Accordingly, for the semiconductor package 11, 
the semiconductor package 11 of the ?rst embodiment is 
adopted as a representative eXample, and the description Will 
be omitted by labelling the identical parts With the identical 
symbols. 

[0079] With reference to FIG. 17, a mounting structure of 
a semiconductor package has a semiconductor package 11, 
and a circuit board 41 on Which this semiconductor package 
11 is mounted. Aplurality of conductive Wiring patterns 45a, 
45b are provided on this circuit board 41. A frame part 48 
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having a dimension of an adequate size for inserting and 
placing the semiconductor package 11 therein is provided on 
a surface of the circuit board 41. In the frame part 48, the 
pattern electrodes 47c, 47d are provided along each of the 
inner Wall faces Which are opposite each other. The pattern 
electrodes 47c, 47d are respectively connected to the Wiring 
patterns 45a, 45b provided on the surface of the circuit 
board. 

[0080] The semiconductor package 11 is accommodated 
Within the frame part 48. In the frame part 48, the leads 23 
of the semiconductor package 11 are connected betWeen the 
pattern electrodes 47c, 47d. 

[0081] The semiconductor package 11 is mounted on the 
circuit board 41, by accommodating to the frame part 50 as 
opposing the terminal part 23a of the leads 13 so as to be 
opposed betWeen the pattern electrodes 47c, 47d. 

[0082] In the present embodiment, the circuit board 41 and 
the semiconductor pattern 11 are electrically connected by 
only inserting the semiconductor package 11 into the frame 
part 50. It is desirable for the circuit board 41 and the frame 
part 50 in this case to use a ceramic substrate or a built-up 
PWB, for associating to the ?ne terminal parts 23a. 

[0083] Further, in the present embodiment, the semicon 
ductor package 11 is hermetic-sealed by providing a lid 51 
on the frame part 50. 

[0084] Also, by standing an additional member 53 having 
a thermal conductivity and/or a holding force, betWeen the 
lid 51 and the semiconductor package 11, the semiconductor 
package 11 is physically held, as Well as an action of letting 
escape a heat of the semiconductor element 21 to the lid 51 
can be obtained. As the additional member 53, for example, 
a resin material such as a silicon resin, or a plate spring and 
the like Would be adopted. Moreover, the symbols 48a, 48b 
in FIG. 17 indicates the inner layer patterns trimmed Within 
the circuit board 41. 

[0085] In a case that it is not required to replace the 
semiconductor package 11, having mounted the semicon 
ductor package 11 on the circuit board 41, and after having 
con?rmed the operation, the end parts of the leads 23 and the 
pattern electrode 45a are soldered. 

[0086] Next, an application example of the mounting 
structure of the semiconductor package 11 shoWn in FIG. 17 
Will be described With reference to FIG. 18. In the present 
embodiment, it turns to be a frame part 61 Which is provided 
by further extending the frame part 50 shoWn in FIG. 17 in 
a vertical direction on the circuit board 41. The frame part 
61 is extended on the circuit board 41 With a long dimension. 
Within the frame part 61, a plurality of semiconductor 
packages 11 are mounted as being horiZontally laminated 
With a predetermined spacing. A semiconductor element 21 
having many common terminals such as a memory is 
particularly suitable for the semiconductor package 11 in 
this case. 

[0087] Further, the pattern electrodes 47e, 47f 47g at one 
side opposing Within the frame part 61 are formed as plurals 
in the up and doWn directions of the circuit board 41, and the 
pattern electrode 47j at the other side is formed continuously 
in the up and doWn directions of the circuit board 41. The 
Wiring pattern 45a at the one side is connected to the pattern 
electrode 476 at the top from the upper face of the frame part 
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61 at the one side, along an external face of the frame part 
61 at the one side. Each of the pattern electrodes 47f, 47g 
located under the pattern electrode 476 at the top is con 
nected to the inner layer pattern 28b, respectively. Each of 
the pattern electrode 47e, 47f , 47g at the one side is 
connected to each of the terminal units 23a of the leads 23 
at the one side in the plurality of semiconductor packages 11 
one-by-one. Further, the pattern electrode 47j at the other 
side is connected to the terminal part 23a of the lead 23 at 
the other side in the plurality of semiconductor packages 11. 

[0088] As described above by each embodiment, accord 
ing to the semiconductor package 11 of the present inven 
tion, an examination is possible in the middle of the process 
since the TAB technology is applied thereto. As a result of 
this, it becomes possible to sort the good items, before 
mounting the semiconductor package 11 on the circuit board 
41. 

[0089] Further, according to the mounting structure of the 
semiconductor package of the present invention, an attach 
ment and/or a removal of the semiconductor package 11 can 
be easily implemented. As a result of this, in a case that the 
defective of the semiconductor package 11 has been found 
after having mounted the semiconductor package 11 on the 
circuit board 41, or in a case that a demand of updating the 
semiconductor package 11 has been occurred, a replacement 
of the semiconductor package 11 could be made easily and 
quickly. 
[0090] Also, a plurality of semiconductor packages 11 can 
be easily laminated in multi-levels by providing the frame 
part 61. As a result of this, the plurality of semiconductor 
packages can be mounted on the circuit board 41 of the same 
area. 

[0091] Moreover, in a case that it is not required to replace 
the semiconductor package 11, having mounted the semi 
conductor package 11 on the circuit board 41, and after 
having con?rmed the operation, the end parts of the leads 23 
can be soldered to the pattern electrodes 47a, 47b, and thus 
a connection reliability can be enhanced, While maintaining 
a springness thereof for a long period of time. 

What is claimed is: 

1. A semiconductor package comprising: 

a semiconductor element having a ?rst face, a second face 
opposite to said ?rst face, and a side face extending 
betWeen said ?rst and said second faces, 

an electrode provided on said ?rst face; and 

a conductive lead having a ?rst and a second end opposite 
to each other, said ?rst end being conductively con 
nected to said electrode, said second end being non 
condutively connected to said second surface, said lead 
extending to said side face. 

2. A semiconductor package as claimed in claim 1, 
Wherein said lead is made of elastic material. 

3. A semiconductor package as claimed in claim 1, 
Wherein said lead has a bent part betWeen said ?rst and said 
second ends thereof, said bent part serving as a terminal part 
Which is for being connected to a circuit board When said 
semiconductor package is mounted an said circuit board. 
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4. Asemiconductor package as claimed in claim 3, further 
comprising an elastic member between said side face and 
said bent part, said bent part being bent as to Wrap said 
elastic member inWardly. 

5. Asemiconductor package as claimed in claim 1, further 
comprising an insulating ?lm member Which is interposed 
betWeen said second face and said second end for noncon 
ductively connecting said second end to said second face. 

6. A semiconductor package as claimed in claim 5, 
Wherein said ?lm member is ?xed by adhering to said 
second face. 

7. A semiconductor package as claimed in claim 5, 
Wherein said ?lm member extends from said second face 
along said lead as oppose to said side face. 

8. Asemiconductor package as claimed in claim 1, further 
comprising a resin member provided on said ?rst face for 
covering said ?rst end and said electrode. 

9. A semiconductor package as claimed in claim 8, 
Wherein said resin member extends to protect a Whole of said 
?rst face. 

10. A semiconductor package as claimed in claim 1, 
further comprising an insulating additional ?lm member 
Which is opposite to said ?rst face With a predetermined 
space therebetWeen and held by said ?rst end. 

11. A semiconductor package as claimed in claim 10, 
Wherein said ?rst end has a lead groove part, said insulating 
additional ?lm member having an end part Which is inserted 
into said lead groove part to thereby be held to said ?rst end. 

12. A semiconductor package as claimed in claim 1, 
further comprising: 

an additional electrode on said ?rst face; and 

an additional conductive lead having a ?rst and a second 
end opposite to each other, the ?rst end of said addi 
tional conductive lead being conductively connected to 
said additional electrode, the second end of said addi 
tional conductive lead being nonconductively con 
nected to said additional electrode, said lead extending 
to face said side face. 

13. A mounting structure for use in mounting a semicon 
ductor package on an circuit board, said semiconductor 
package including a semiconductor element having a ?rst 
face, a second face opposite to said ?rst face, and a side face 
extending betWeen said ?rst and said second faces, an 
electrode provided on said ?rst face, and a conductive lead 
having a ?rst and a second end opposite to each other, said 
?rst end being conductively connected to said electrode, said 
second end being noncondutively connected to said second 
surface, said lead extending to face said side face, said 
circuit board having a principal board surface, said mount 
ing structure comprising: 

a Wiring pattern formed on said principal board surface; 
and 

connection means coupled to said circuit board for con 
necting said semiconductor package With said Wiring 
pattern. 
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14. A mounting structure as claimed in claim 13, Wherein 
said connection means comprises: 

a groove-de?ning surface connected to said principal 
board surface for de?ning an accommodation groove 
part Which has a dimension of an adequate siZe for 
placing said semiconductor package; and 

a pattern electrode formed on said groove-de?ning sur 
face and connected to said Wiring pattern, said bent part 
being brought into contact With said pattern electrode 
When said semiconductor package is placed in said 
accommodation groove part. 

15. A mounting structure as claimed in claim 14, Wherein 
said accommodation groove part is made in said circuit 
board. 

16. A mounting structure as claimed in claim 14, Wherein 
said accommodation groove part in formed on said principal 
board surface. 

17. A mounting structure as claimed claim 14, further 
comprising a lid connected to said connection means for 
sealing said accommodate groove part. 

18. A mounting structure as claimed in claim 17, further 
comprising an additional member placed betWeen said lid 
and said semiconductor element for holding said semicon 
ductor package in said accommodation groove part. 

19. A mounting structure as claimed in claim 13, Wherein 
said connection means comprises an additional pattern elec 
trode formed on said groove-de?ning surface and connected 
to said Wiring pattern, said additional pattern electrode being 
placed a position Which is different from that of the ?rst 
mentioned pattern electrode in a direction perpendicular to 
said principal board surface, the bent part being brought into 
contact With said additional pattern electrode When said 
semiconductor package is placed in said accommodate 
groove part. 

20. Amethod of manufacturing a semiconductor package, 
comprising the steps of: 

preparing a semiconductor package having a ?rst and a 
second face opposite to each other; 

providing an electrode on said ?rst face; 

preparing an nonconductive ?lm member; 

connecting a conductive lead betWeen said electrode and 
said ?lm member in a condition in Which said electrode 
and said ?lm member are placed substantially on a 
common ?at place; 

bending said lead to make said ?lm member face said 
second face; and 

?xing said ?lm member to said second face. 
21. A method as claimed in claim 20, further comprising 

the step of forming a resin member before the bending step 
to cover a connection part in Which said electrode and said 
lead are connected to each other. 


